Partial loss of ATP13A2 causes selective gliosis independent of robust lipofuscinosis.
Loss-of-function mutations in ATP13A2 are associated with three neurodegenerative diseases: a rare form of Parkinson's disease termed Kufor-Rakeb syndrome (KRS), a lysosomal storage disorder termed neuronal ceroid lipofuscinosis (NCL), and a form of hereditary spastic paraplegia (HSP). Furthermore, recent data suggests that heterozygous carriers of mutations in ATP13A2 may confer risk for the development of Parkinson's disease, similar to the association of mutations in glucocerebrosidase (GBA) with both Parkinson's disease and Gaucher's disease, a lysosomal storage disorder. Mutations in ATP13A2 are generally thought to be loss of function; however, the lack of human autopsy tissue has prevented the field from determining the pathological consequences of losing functional ATP13A2. We and others have previously neuropathologically characterized mice completely lacking murine Atp13a2, demonstrating the presence of lipofuscinosis within the brain - a key feature of NCL, one of the diseases to which ATP13A2 mutations have been linked. To determine if loss of one functional Atp13a2 allele can serve as a risk factor for disease, we have now assessed heterozygous Atp13a2 knockout mice for key features of NCL. In this report, we demonstrate that loss of one functional Atp13a2 allele leads to both microgliosis and astrocytosis in multiple brain regions compared to age-matched controls; however, levels of lipofuscin were only modestly elevated in the cortex of heterozygous Atp13a2 knockout mice over controls. This data suggests the possibility that partial loss of ATP13A2 causes inflammatory changes within the brain which appear to be independent of robust lipofuscinosis. This study suggests that heterozygous loss-of-function mutations in ATP13A2 are likely harmful and indicates that glial involvement in the disease process may be an early event that positions the CNS for subsequent disease development.